Introduction
Since LiFePO 4 was proposed as a cathode material for the lithium ion battery by Goodenough et al. [1] in 1997, it has been widely viewed as one of the most promising for large-scale commercialization because of its high capacity, thermal stability, environmental benignity, and low cost [2] . Other lithium transition metal phosphates including LiMPO 4 (M = Mn, Co, Ni) [3, 4] , Li 3 V 2 (PO 4 ) 3 [5, 6] , LiVOPO 4 [7, 8] , Li 9 M 3 (PO 4 ) 2 (P 2 O 7 ) 3 (M = V, Cr, Al, Ga) [9, 10] , Li 2 MP 2 O 7 (M = Mn, Co, Fe) [11, 12] and their derivatives [13] [14] [15] , have also received a lot of attention due to their great thermal stability and competitive energy density. For one particular, Li 3 V 2 (PO 4 ) 3 shows higher theoretical capacity (~ 197 mAh g -1 vs. ~ 166 mAh g -1 for LiFePO 4 ) and higher average operation voltage plateau (~ 4.0 V vs. ~ 3.5 V for LiFePO 4 ), leading to its higher energy density (~ 800 Wh g -1 vs. ~ 560 Wh g -1 for LiFePO 4 ) [1, 5] .
However, the low intrinsic electronic conductivity (~2. leads to a poor high rate performance and unstable electrolyte, and thus limits its practical application [16] . To improve the high rate capabilities of Li 3 V 2 (PO 4 ) 3 , there have been a few reports on Li 3 V 2 (PO 4 ) 3 in morphologies control, such as nanofibers [17] , nanorods [18] , nanoplates [19] , nanobelts [20] and nanoporous [21] through various preparation methods and it is proved to be an effective way to improve the high rate capabilities of electrode materials.
However, the large amount of nanosize materials with high surface area will reduce the volumetric energy densities of lithium ion batteries and improve the side reaction between active materials and electrolyte. Therefore, the micrometer-size particles consisting of aggregated nanometer-size particles, plates or wires is the ideal morphology for the electrode materials for lithium ion batteries with high energy densities at high C-rates [22] .
Furthermore, to reach the high theoretical specific capacity (~ 197 mAh g -1 ), the lithium metal, relatively high ionic conductivity, non-flammability and also good electrochemical properties in battery tests [23] [24] [25] .
The microwave assisted hydrothermal method is widely used because of combination of advantages of the conventional hydrothermal method [26] [27] [28] and microwave solid-state synthesis [29, 30] , including morphology control, low cost, short reaction time, and high efficiency. Here, we successfully adopted a new synthesis route based on the microwave assisted hydrothermal method to obtain three dimensional (3D) Li 3 V 2 (PO 4 ) 3 /C micro-size network morphology. The electrochemical performance of Li 3 V 2 (PO 4 ) 3 measured in conventional electrolyte and ionic liquids are also compared.
Experimental Section
The schematic representation of the preparation of 3D Li 3 V 2 (PO 4 ) 3 /C nanowire and nanoparticle network morphology is illustrated in Figure 1 (a respectively. The cyclic voltammetry was measured using Biologic VPM3 electrochemical workstation. Since small amounts of impurities affect the electrochemical properties, the precise XRD pattern was important for obtaining the details of the crystal structure. Figure 1(b) shows the Rietveld refinement results of the synchrotron X-ray diffraction (SXRD) data for This electrochemical behaviour agrees well with previous results [19, 33] . (Figure 4(d) ), indicating that the Li 3 V 2 (PO 4 ) 3 /C has an excellent stable monoclinic structure. The good high rate cycling performance and high coulombic efficiency could be attributed to the 3D network structure of Li 3 V 2 (PO 4 ) 3 /C, which could effectively facilitate lithium ion extraction and insertion, leading to the improvement in high rate capacity. Moreover, the long-term cycling stability at high rate of this Li 3 V 2 (PO 4 ) 3 /C compound is much better than those of previous reports using hydrothermal method [18, 19, [34] [35] [36] [37] and microwave assisted method [29, 30] . For examples, Liu et al. [18] reported that nanorod-like Li 3 V 2 (PO 4 ) 3 gave a discharge capacity of 101.1 mAh g -1 at 10 C (1 C = 180 mAh
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) in the voltage of 3.0 -4.6 V, but there were no long tern cycling performance for Li 3 V 2 (PO 4 ) 3 (only 5 cycles). Qiao et al. [19] found that plate-like Li 3 V 2 (PO 4 ) 3 showed a discharge capacity of 111.8 mAh g −1 can still be sustained at 3 C in the voltage of 3.0 -4.8 V.
However, the cell retains 66.0% of its initial discharge capacity after 500 cycles. Sun et al. [34] reported that the reversible specific capacity of The cyclic voltammetry (CV) technique is widely employed to estimate the Li + diffusion coefficient [19, 32, 33] . 
